IN THE CLAIMS 



Claims 12-53 have been added herein. Claims 6, 10 and 1 1 were cancelled in a previous 
preliminary amendment. 

The following listing of claims will replace all prior versions, and listings, of claims in 
the application. 

Listing of Claims 

1 . (Original) An adaptive equalizer comprising: 

a decision device producing a decision device output; 

a decision feedback equalizer coupled to the decision device, the decision feedback 
equalizer producing a decision feedback output; 

an FIR filter coupled to the decision device; and 

a trellis decoder coupled to the decision device, the trellis decoder producing a reliability 
output and a decoded output; 

wherein an error signal is generated by subtracting the decision feedback output from the 
decision device output, the error signal being used to update coefficients of the taps of the FIR 
filter and the decision feedback equalizer; and 

wherein a magnitude of the change to the coefficients is selected based at least in part the 
reliability output of the trellis decoder. 

2. (Original) The adaptive equalizer of claim 1, wherein the decision device is a sheer. 
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3. (Original) The adaptive equalizer of claim 1 , wherein the trellis decoder is a Viterbi 
decoder. 

4. (Original) The adaptive equalizer of claim 3, wherein the reliability output is determined 
by generating a soft output from each decoding stage of the Viterbi decoder, each soft output 
being equal to a difference between an accumulated metric of a survive path and a deleted path 
for the decoding stage, the soft output of a final decoding stage being used as the reliability 
output. 

5. (Original) The adaptive equalizer of claim 4, wherein the decision device is a slicer. 

6. (Canceled). 

7. (Original) An adaptive equalizer comprising: 
a decision device; 

an FIR filter coupled to the decision device; 

a decision feedback equalizer coupled to the decision device, the decision feedback 
equalizer producing a decision feedback output; 

a trellis decoder coupled to the decision device, the trellis decoder producing a reliability 
output and a decoded output; 

wherein the error signal is generated by delaying the decision feedback output and 
subtracting it from the decoded output; and 
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wherein a magnitude of change in the coefficients is selected based at least in part upon 
the reliability output. 

8. (Original) The adaptive equalizer of claim 7, wherein the decision device is a slicer. 

9. (Original) The adaptive equalizer of claim 7, wherein the trellis decoder is a Viterbi 
decoder. 

10-11. (Canceled). 

12. (New) An adaptive equalizer having a plurality of coefficients adapted to provide 
equalizer response, the adaptive equalizer comprising: 

an equalizer output providing an equalizer output signal; 
a decision device having: 

a decision device input operably coupled to the equalizer output; and 
a decision device output producing a decision device output signal; 
a decision feedback equalizer comprising: 

a decision feedback equalizer input operably coupled to the decision device 
output; and 

a decision feedback equalizer output operably coupled to the decision device 
input; 

an FIR filter comprising: 

an FIR input receiving an information-bearing signal; and 
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an FIR output operably coupled to the decision device input; and 

a decision error signal created by operably combining the equalizer output signal 

and the decision device output signal; 

an error-correction decoder comprising: 

an error-corrected symbol output producing an error-corrected symbol output 

signal; and 

a symbol reliability output producing a symbol reliability signal related to the 
decision error signal; 

a reliability-decision directed adaptation signal created by operably combining the the 
decision device output signal with the symbol reliability output signal; 
a means for adapting the plurality of coefficients of the adaptive equalizer; 

wherein the reliability decision-directed adaptation signal is coupled operatively to said means 

for adapting the coefficients of the adaptive equalizer; and 

wherein the coefficients of the adaptive equalizer are dependent, at least in part, upon the symbol 
reliability output of the error-correction decoder. 

13. (New) The adaptive equalizer of claim 12, wherein the error-correcting decoder is a trellis 
decoder. 

14. (New) The method of claim 12, wherein the received information-bearing signal is in an 
ATSC signal. 
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15. (New) The method of claim 12, wherein the received information-bearing signal is 
broadcast as a QAM signal. 

16. (New) The method of claim 12, wherein the received information-bearing signal is 
broadcast as an offset QAM signal. 



17. (New) An adaptive equalizer having a plurality of coefficients adapted to provide an 
equalizer response, the adaptive equalizer comprising: 

an equalizer output providing an equalizer output signal; 

a decision device comprising: 

a decision input operably coupled to the equalizer output; and 
a decision output producing a decision device output signal; 

a decision feedback equalizer comprising: 

a decision feedback equalizer input operably coupled to the decision output; and 
a decision feedback equalizer output operably coupled to the decision device 
input; 

an FIR filter comprising: 
an FIR input; and 

an FIR output operably coupled to the decision device input; and 
an error-correcting decoder comprising: 

an error-corrected symbol output producing an error-corrected symbol output 

signal; 
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a symbol reliability output producing a symbol reliability output signal; and an 
error-correcting decoder input operably coupled to the decision device output signal 
wherein, the symbol reliability output provides symbol reliability output signal is related 
to the decision error signal; 

a symbol mapper operably coupled to the error-corrected symbol output signal and 
providing a mapped and scaled symbol output signal; 

a decision error signal created by operably combining the equalizer output signal and the 
mapped and scaled symbol output signal; 

a reliability-decision directed adaptation signal created by operably combining the 
decision error signal with the output of the symbol reliability output; 
a means for adapting the coefficients of the adaptive equalizer; 

wherein the reliability decision-directed adaptation signal error signal is operably coupled to said 

means for adapting the coefficients of the adaptive equalizer; and 

wherein a magnitude of a change to the coefficients is dependent, at least in part, upon the 
symbol reliability output of the error-correction decoder. 

1 8. (New) The adaptive equalizer of claim 17, wherein the error-correcting decoder is a trellis 
decoder. 

19. (New) The method of claim 17, wherein the received information-bearing signal is in an 
ATSC signal. 
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20. (New) The method of claim 1 7, wherein the received information-bearing signal is 
broadcast as a QAM signal. 

21. (New) The method of claim 17, wherein the received information-bearing signal is 
broadcast as an offset QAM signal. 

22. (New) A method for creating a reliability-decision directed adaptation signal for adapting 
an adaptive equalizer receiving an information bearing signal, and where the adaptive equalizer 
comprises: 

an equalizer output signal; 

an error-corrected symbol output signal related to the equalizer output signal; and 
a symbol reliability signal related to the error-corrected symbol output signal; 
the method for creating the reliability-decision directed adaptation signal comprising the steps of: 

(a) combining operatively the error-corrected symbol output signal and the equalizer 
output signal to produce a decision error signal; and 

(b) combining operatively the decision error signal and the symbol reliability signal to 
produce the reliability-decision directed adaptation signal. 

23. (New) The method of Claim 22, further comprising the step of: 

(c) passing the received information-bearing signal through the adaptive equalizer to 
form the equalizer output signal. 
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24. (New) The method of claim 23, wherein the received information-bearing signal is in an 
ATSC signal. 

25. (New) The method of claim 23, wherein the received information-bearing signal is 
broadcast as a QAM signal. 

26. (New) The method of claim 23, wherein the received information-bearing signal is 
broadcast as an offset QAM signal. 

27. (New) The method of claim 23, further comprising the steps of: 

(d) decoding the equalizer output signal to produce a decoded symbol; and 

(e) error-correcting the decoded symbol to produced the error-corrected symbol output 
signal; 

28. (New) The method of claim 27, wherein the error-corrected symbol output signal is 
formed by passing the decoded symbol through a trellis decoder. 

29. (New) The method of claim 23, the further comprising the steps of: 

(d) decoding the equalizer output signal to produce a decoded symbol; and 

(e) error-correcting the decoded symbol to form the error-corrected symbol output 
signal and the symbol reliability signal, wherein the symbol reliability signal is 
derived from a metric produced in conjunction with the error-correcting step. 
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(New) The method of claim 29, wherein step (e) further comprises the steps of: 
(e.l) passing the decoded symbol through a trellis decoder; 

(e.2) generating a soft output from each decoding stage of the trellis decoder, wherein the 
soft output is equal to a difference between an accumulated metric of a survive path 
and a deleted path for the respective decoding stage; and 
(e.3) using the soft output of a final decoding stage as a reliability output to form the 
symbol reliability signal corresponding to the error-corrected symbol output signal. 

3 1 . (New) A method for adapting an adaptive equalizer comprising a plurality of coefficients 
and a means for adapting the plurality of coefficients; 
the method comprising the steps of: 

(a) passing a received information-bearing signal through an adaptive equalizer to 
produce an equalizer output signal; 

(b) decoding the equalizer output signal to produce a decoded symbol signal; 

(c) error-correcting the decoded symbol signal to produce an error-corrected decoded 
symbol signal and a symbol reliability signal, wherein the symbol reliability signal 
is related to the likelihood that the error-corrected decoded symbol signal is error 
free; and 

(d) modifying the plurality of coefficients in response to the symbol reliability signal. 



30. 
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32. (New) The method of claim 3 1 , wherein the means for adapting the plurality of 
coefficients includes a step size, the method for adapting the adaptive equalizer further 
comprising the steps of: 

(e) modifying the step size of the means for adapting the plurality of coefficients in 
relation to a magnitude of the symbol reliability signal. 

33. (New) The method of claim 31, wherein the method further comprising the steps of: 

(e) operably combining the equalizer output signal and the error-corrected decoded 
symbol signal to form a decision error signal; 

(f) using the symbol reliability signal to scale the decision error signal to form a 
reliability-decision directed adaptation signal; and 

(g) using the reliability-decision directed adaptation signal to control the means for 
adapting the coefficient of the adaptive equalizer. 

34. (New) The method of claim 3 1 , further comprising the steps of: 

(e) mapping the error-corrected decoded symbol signal to form a mapped output 
symbol signal; 

(f) operably combining the equalizer output signal and the mapped output symbol 
signal to form a decision error signal; 

(g) using the symbol reliability signal to scale the decision error signal to form a 
reliability-decision directed adaptation signal; and 

(h) using the reliability-decision directed adaptation signal to control the means for 
adapting the coefficients of the adaptive equalizer. 
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35. (New) The method of claim 34, wherein the means for adapting the plurality of 
coefficients comprises a step size, the method further comprising the step of: 

(i) using the reliability-decision directed adaptation signal to adjust the magnitude of 
the step size. 

36. (New) An adaptive equalizer for receiving an information bearing signal, the adaptive 
equalizer comprising: 

a plurality of coefficients governing a response of the adaptive equalizer; 
a means for modifying said plurality of coefficients of the adaptive equalizer; and 
an error-correcting decoder providing a symbol reliability signal, wherein said symbol 
reliability signal is coupled operatively to the means for modifying said coefficients; and 
whereby, 

a magnitude of the symbol reliability signal is used to adapt the plurality of coefficients. 

37. (New) The adaptive equalizer of claim 36, wherein the means for adapting the plurality of 
coefficients further comprises a step size and the symbol reliability output signal is operably 
coupled to the step size; 

wherein the magnitude of the adaptation applied to the plurality of coefficients is 
governed by the symbol reliability output signal. 
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38. (New) The adaptive equalizer of claim 36, wherein the adaptive equalizer further 
comprises: 

a decision error signal operably combined with the symbol reliability signal to form a 
reliability-decision directed adaptation signal; 

wherein the reliability-decision directed adaptation signal is operatively coupled to the 
means for modifying said plurality of coefficients; and 

whereby, the coefficients are adapted in response to the reliability-decision 

directed adaptation signal. 

39. (New) A method for creating a reliability-decision directed adaptation signal for adapting 
an adaptive equalizer receiving an information bearing signal, the adaptive equalizer comprising: 

an equalizer output signal; 

a decision device output signal; and 

a symbol reliability signal related to the decision device output signal; 
the method for creating the reliability-decision directed adaptation signal comprising the steps of: 

(a) operably combining the decision device output signal and equalizer output signal to 
create a decision error signal; 

(b) operably combining the decision error signal and the symbol reliability signal to 
produce the reliability-decision directed adaptation signal. 
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40. (New) The method of claim 39, further comprising the steps of: 

(c) mapping the decision error signal to produce a mapped symbol output; 

(d) subtracting the equalizer output signal from the mapped symbol output to produce 
the decision error signal. 



41. (New) The method of claim 40, further comprising the steps of: 

(e) developing a metric corresponding to the confidence that the decoder device 
output signal is error free; and 

(f) using the metric to create the symbol reliability signal related to the decoder 
device output signal. 



42. (New) The method of claim 39, wherein step (b) further comprises the steps of: 
(b. 1) passing the decoded symbol through a trellis decoder; 

(b.2) generating a soft output from each decoding stage of the trellis decoder, each soft 
output being equal to the difference between an accumulated metric of a survive 
path and a deleted path for the decoding stage, 

(b.3) using the soft output of a final decoding stage as the reliability output to form the 
symbol reliability signal corresponding to the error-corrected symbol output. 
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43. A method for adapting a response of an adaptive equalizer receiving an information- 
bearing signal, the adaptive equalizer comprising: 

a plurality of coefficients; and 

a means for modifying the plurality of coefficients; 
the method for adapting the adaptive equalizer comprising the steps of: 

(a) passing the information-bearing signal through the adaptive equalizer to produce an 
equalizer output signal; 

(b) decoding the equalizer output signal to produce a decoder symbol signal; 

(c) error-correcting the decoder symbol signal to produce an error-corrected decoder 
symbol signal; 

(d) developing a metric related to a confidence that the error-corrected decoder symbol 
signal is error free; 

(e) using the metric to produce a symbol reliability signal related to the error-corrected 
decoder symbol; 

(f) forming a reliability-decision directed adaptation signal related to said error- 
corrected decoder symbol signal by operably combining the equalizer output signal, 
error-corrected decoder symbol signal and the symbol reliability signal; and 

(g) using the reliability-decision directed adaptation signal to control the means for 
modifying the plurality of coefficients, whereby the adaptive equalizer is adapted. 
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44. (New) The method of claim 43, wherein step (f) farther comprises the steps of: 

(f.l) operably combining the equalizer output signal and error-corrected decoder symbol 
signal to produce a decision error signal related to said equalized output signal; and 

(f.2) operably combining the decision error signal and the symbol reliability signal to 
produce the reliability-decision directed adaptation signal. 

45. (New) The method of claim 43, wherein, step (f) further comprises the steps of: 

(f.l) mapping and scaling the decoder symbol signal to create a mapped and scaled 

error-corrected symbol signal; 
(f.2) subtracting operably the equalized output signal from the mapped and scaled 

error-corrected symbol signal to produce the decision error signal related to said 

equalized output signal; and 
(f.3) using the symbol reliability signal to scale the decision error signal to form the 

reliability-decision directed adaptation signal. 

46. (New) The method of claim 45, wherein the received information-bearing signal is in an 
ATSC signal. 

47. (New) The method of claim 45, wherein the received information-bearing signal is 
broadcast as a QAM signal. 

48. (New) The method of claim 45, wherein the received information-bearing signal is 
broadcast as an offset QAM signal. 
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49. (New) A method for adapting the response of an adaptive equalizer the adaptive equalizer 
receiving an information-bearing signal, the adaptive equalizer comprising: 

a plurality of coefficients; and 

a means for modifying the plurality of coefficients; 
the method for adapting the adaptive equalizer comprising the steps of: 

(a) passing the information-bearing signal through the adaptive equalizer to produce an 
equalizer output signal; 

(b) decoding the equalizer output signal to produce a decoder symbol signal; 

(c) error-correcting the decoder symbol signal to produce an error-corrected decoder 
symbol signal; 

(d) developing a metric related to a likelihood that the error-corrected decoder symbol 
signal is error free; 

(e) using the metric to produce a symbol reliability signal related to the error-corrected 
decoder symbol; 

(f) forming a reliability-decision directed adaptation signal related to said error- 
corrected decoder symbol signal by operably combining the equalizer output signal, 
the decoder symbol signal and the symbol reliability signal; and 

(g) using the reliability-decision directed adaptation signal to control the means for 
modifying the plurality of coefficients, whereby the adaptive equalizer is adapted. 
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50. (New) The method of claim 48, step (f) further comprises the steps of: 

(f.l) mapping and scaling the decoder symbol signal to create a mapped and scaled 
decoder symbol signal; 

(f.2) subtracting operably the equalizer output signal from the mapped and scaled error- 
corrected symbol signal to produce the decision error signal related to said 
equalized output signal; and 

(f.3) using the symbol reliability signal to scale the decision error signal to form the 
reliability-decision directed adaptation signal. 

5 1 . (New) The method of claim 49, wherein the received information-bearing signal is in an 
ATSC signal. 

52. (New) The method of claim 49, wherein the received information-bearing signal is 
broadcast as a QAM signal. 

53. (New) The method of claim 49, wherein the received information-bearing signal is 
broadcast as an offset QAM signal. 
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The Commissioner is hereby authorized to charge $1,210.00 for the 7 extra independent 
claims and 33 extra total claims added herein to the credit card as detailed on the attached form 
PTO-2038. No additional fees are believed to be necessary, however, should any fees be deemed 
required, the Commissioner is authorized to charge such fees to Deposit Account No. 23-3030, 
but is not to include payment of issue fees. 



Respectfully submitted 




Woodard, Emhardt, Moriarty, 

McNett & Henry LLP 
Bank One Center/Tower 
1 1 1 Monument Circle, Suite 3700 
Indianapolis, Indiana 46204-5 1 37 
(317) 634-3456 



Page 19 of 19 

Serial No. 10/701,047 
Group Art Unit 263 1 



